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Does TFA Permanently Alter the Retention or Selectivity of Cogent TYPE‑C™ Columns?

Analysts often worry that using trifluoroacetic acid (TFA) in one HPLC method might change column
chemistry and compromise future methods—particularly when switching back to formic‑acid–based
LC–MS workflows. For Cogent TYPE‑C™ silica‑hydride columns, this concern is largely unfounded.

No Permanent Changes to Column Chemistry

TFA does not chemically modify Cogent TYPE‑C stationary phases.
You can run a method containing TFA and then return to a method using formic acid and expect the
same retention and selectivity as before—no drift, no deactivation, and no lasting alteration of the
surface chemistry.

This distinguishes TYPE‑C columns from certain silica‑based phases that may show subtle long‑term
effects after exposure to aggressive additives.

When TFA Does Matter: LC–MS Considerations

While TFA does not harm TYPE‑C columns, it can create challenges for mass spectrometry,
especially electrospray ionization (ESI).

1. Ion Suppression

TFA is a strong acid with low volatility, which can significantly reduce MS ionization efficiency.
Even trace levels of TFA can suppress signals or create unstable sensitivity profiles.

2. Source Contamination

Because TFA is sticky and non‑volatile, it tends to accumulate:

In the ESI inlet,
On the source surfaces, and
On ion optics.

This buildup negatively affects MS performance, leading to lower response, noisy baselines,
and more frequent cleaning cycles.

For this reason, the KB explicitly notes:

Avoid TFA in LC‑MS whenever possible
If absolutely required, limit to ≤0.05% TFA in the mobile phase 



This allows the chromatography to benefit from TFA’s strong acid reproducibility while minimizing MS
penalties.

Why TFA Does Not Permanently Alter TYPE‑C Columns

TYPE‑C silica‑hydride surfaces feature a chemical structure where hydride groups replace many
surface silanols. This modification results in:

Reduced reactivity toward strong acids such as TFA
Minimal surface adsorption of acid molecules
High chemical stability over a broad pH range and solvent composition

Thus, even though TFA is a strong acid, it interacts with TYPE‑C phases without degrading or coating
them. When the mobile phase is switched back to formic acid, the phase behaves identically to
before, maintaining integrity and reproducibility.

When You Should Consider Avoiding TFA Entirely

1. High‑sensitivity LC–MS
Even very low TFA concentrations can suppress ionization or require frequent MS source
cleaning.

2. Trace‑level impurity analysis
TFA can mask or distort signals at low detection limits.

3. Methods requiring maximum electrospray efficiency
Switching to formic or acetic acid will often improve peak shape and MS sensitivity.

4. Workflows needing rapid source turnaround
TFA’s residue slows cleaning schedules.

When TFA Is Still a Good Option

Despite the LC–MS caveats, TFA remains useful in:

UV‑detection HPLC, where its strong acidity and excellent peak‑shape‑enhancing capability
help with amines, peptides, and other ionizable analytes.
Difficult reversed‑phase separations where formic or acetic acid is insufficient for sharpening
peaks.

And crucially, when used on Cogent TYPE‑C columns, you can confidently revert back to your
original conditions without lasting consequences.
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